During the dawn of General Relativity (GR), the formidable mathematical complexity of Einstein's theory made clear that the use of approximation (analytical) methods was mandatory, in order to tackle many problems of physical interest. Einstein himself pioneered both post-Newtonian and linearized approximations to investigate planetary motion and gravitational waves. Beyond the scope of these methods, the extreme regime of gravity -strong field with strong dynamicswould remain completely unexplored, largely due to the absence of any (astro) physical hints of its relevance, in the real universe.
A turn of events took place in the last half century. The discovery of quasars and pulsars, the growing evidence for black holes and gravitational waves, motivated a theoretical understanding of extreme gravity. Simultaneously, the advent of scientific computing brought in a new ally to assist in the struggle to tame extremely complicated equations. The dawn of numerical relativity (NR) took place in the 1960s, providing physicists and mathematicians with a new powerful tool to address the outstanding challenge observed by Eddington.
The following decades witnessed slow progress, hampered by numerous technical, conceptual and implementational difficulties. Success in addressing Eddington's challenge appeared only in the early 21st century, with the renowned 2005 breakthroughs in evolving black hole binaries. Ten years later, this century long effort was beautifully vindicated by the direct detection of (at least) two gravitational wave events (GW150914 and GW151226) interpreted as sourced by the inspiral and merger of black hole binaries, an interpretation for which NR waveforms were central.
In parallel, the powerful computational infrastructure that was developed to address Eddington's challenge, became useful to investigate other problems, beyond GR or even beyond astrophysics, often motivated by high energy physics (HEP). Many of these problems were discussed at an exploratory "Numerical Relativity and
